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Dr Nicholas T. Kouchoukos (St Louis, Mo). This study from
Dr Zierer and his colleagues reports an experience with aortic
arch replacement from 2 separate institutions using a general tech-
nique of selective antegrade perfusion at 28C to 30C for brain
protection. It is not a homogeneous study in that different proto-
cols for establishing antegrade perfusion were used. In Frankfurt,
in the early and late periods of the study, unilateral brain perfusion
through the right axillary artery was used, and in the middle inter-
val, the left carotid artery was also perfused. In Bad Neustadt, uni-
lateral perfusion through either the right or left common carotid
artery was used in most patients. These and other perhaps less im-
portant differences between the 2 institutions, such as a perfusion
temperature of 28C in Frankfurt and 30C in Bad Neustadt and
slightly differing core temperatures and flow rates to the brain,
have introduced confounding variables that might have hadThe Journal of Thoracic and Carsome influence on the outcome and the conclusions drawn by
the authors.
That being said, the overall results are highly satisfactory, with
acceptably low rates of early death, stroke, paraplegia, renal fail-
ure, and reoperation. They add support to the general strategy of
antegrade perfusion at moderate hypothermia and maintenance
of body temperature at comparable levels.
The stated objectives of the study were to assess the efficacy of
this approach in the setting of acute dissection and prolonged brain
perfusion, for which less information is available. Although the au-
thors conclude that the strategy is effective even with brain perfu-
sion intervals of up to 90 minutes, they observed substantial early
mortality, 14%, and a significantly greater prevalence of renal fail-
ure in the subset of patients with acute dissection and brain perfu-
sion longer than 60 minutes. High rates of these 2 complications
were also observed in a subset of acute dissection and perfusion
times of 30 to 59 minutes. I have 3 questions, and you can answer
them separately.
You state that in both centers you adapted the level of systemic
cooling to the anticipated extent of the arch reconstructive time.
Are you willing, based on your findings, to lower the brain perfus-
ate and body temperatures below the levels that you used in the
study to reduce complications in high-risk substrates? That is, do
you believe lower temperatures will make a difference?
Dr Zierer. Thank you very much, Dr Kouchoukos, for your
thorough comments and interesting question. You are certainly
right, that the number of patients with a prolonged ACP time is
limited, which hampers interpretation of the data. However, as pre-
viously shown on the slide of the surgical techniques, we have the
additional tool of perfusing the body once the distal anastomosis
has been completed, by either cannulating the graft with a flexible
cannula or using a graft with a side branch.
You mentioned the outcome in patients with acute type A dis-
section. I would like to make a comment on this, because I read
the report from the German registry that was published in Circula-
tion just last year. They had 1600 patients with a broad range of
different protection strategies, and the overall mortality for the en-
tire series was 16%. Also, in the current series in the subgroup of
patients with prolonged ACP times with 80% of patients having
type A dissections, the mortality was 11%, although you are right
that it was 15% for type A dissections only. However, we still think
these are acceptable results.
So we would suggest performing a stepwise reconstitution of
body perfusion rather than to cool down the patient further; how-
ever, as also mentioned, cooling is adapted to the anticipated dura-
tion of arch repair. So, for acute type A dissection, we always cool
down to at least 28C.
Dr Kouchoukos. Did you find any differences between the pa-
tients having perfusion only of the left carotid versus those who
had perfusion of the right axillary or right carotid, which would
permit perfusion of the right vertebral and right carotid, and are
you concerned about the possibility of hyperperfusion with unilat-
eral perfusion?
Dr Zierer. Actually, regarding the neurologic morbidity, no dif-
ferencewas foundwhenwe analyzed the different cannulation sites.
All patientswith left carotid artery cannulationwere fromBadNeu-
stadt, but I reviewed the data and discussed themwith Dr Urbanski,
and in both institutions there was no problem with hyperperfusion.diovascular Surgery c Volume 144, Number 5 1049
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DDrKouchoukos.You observed a significantly lower prevalence
of permanent neurologic injury among the patients who had unilat-
eral versus bilateral perfusion, at least that is what appeared in the
report, presumably with no adverse effects. Are you willing to
abandon bilateral perfusion?
Dr Zierer.Well, actually most of the patients with bilateral an-
tegrade cerebral perfusion were from our institution in Frankfurt. I
have to admit that we initially started with unilateral cerebral per-
fusion, and then we, as a unit, switched to bilateral perfusion.
However, most recently since we reviewed the data, and we inter-
preted the data this way that there might be an increased risk of ce-
rebral emboli by manipulating on the arch vessels for bilateral
persuion, we do, in fact, prefer unilateral ACP again.
Dr Kouchoukos. Thank you. It was a very nice report on a very
important topic.
Dr Zierer. Thank you very much.
Dr Edward P. Chen (Atlanta, Ga). I really enjoyed your pre-
sentation and congratulate you on your group’s outstanding results.
We, at Emory, since 2004, have used a very similar protocol of cir-
culation management and cerebral protection, and in our series of
800 patients, have had very similar permanent and temporary neu-
rologic dysfunction rates.
I did want to ask whether there was a difference in your proto-
cols between the hemiarch and the total arch patients with respect
to how much you would cool them and the temperature at which
you would perfuse their brains during the period of circulatory ar-
rest and were there differences in the outcomes if you compared
the hemiarch versus total arch in terms of neurologic events?
DrZierer.Thank you. That is an excellent question.Actually we
did not really compare hemiarch versus total arch replacements, but
the difference should be reflected in the different arch repair times.
Regarding neurologic outcome, no differencewas seen between the
less than 30-minute group and the 30- to 60-minute group.
Apparently, there is a huge difference if you only plan an elec-
tive hemiarch replacement as compared to a full arch replacement
in the presence of an acute aortic dissection, and that is why we
cool down the patients for a nondissected aneurysm for which
we plan a simple hemiarch replacement to 30C to 32C and we
cool down to at least 28C for an acute type A dissection. However,1050 The Journal of Thoracic and Cardiovascular Surthe ACP perfusate temperature we always keep at 28C to 30C,
because we believe that this maintains cerebral autoregulation
and improves collateral flow to the contralateral hemisphere.
Dr Behzad Soleimani (Hershey, Pa). Thank you very much for
your clear presentation. I have 1 question. You stated that preoper-
ative stroke or neurologic event was predictive of a postoperative
neurologic event. Did you find that presence of preoperative stroke
was more predictive in unilateral versus bilateral perfusion? That
is, do you have any data to support that if there has been a stroke, it
is better to do bilateral, or if you do unilateral, do it contralateral to
the site of the stroke?
Dr Zierer. Well, actually, that is an excellent question, but I
have to admit that we did not specifically look at these data. It is
a good idea, but I do not have any answer for this at this point.
Dr Friedhelm Beyersdorf (Freiberg, Germany). This is a very
nice study, and I have a question concerning the near infrared spec-
troscopy measurement. Do you have some correlation between
unilateral and bilateral perfusion and these measurements for the
cerebral oxygen content?
The second question is, have you any experience with using this
method for the oxygenation of the spinal cord when you put these
patches in the back?
Dr Zierer. Actually, we did not measure the saturation in the
spinal cord. Regarding cerebral oxygen measurement, we could
hardly ever see a difference in the contralateral hemisphere
when using unilateral ACP. In fact, there was only 1 single
case in which the saturation of the left hemisphere when perfus-
ing the right common carotid artery decreased substantially be-
cause the patient had an occluded vertebral artery and also
a stenosis of the left common carotid artery. So this was the
only patient in whom we switched to bilateral ACP because of
the near infrared spectroscopy measurement.
In our opinion, it is important to consider, on the one hand, the
oxygen saturation on near infrared spectroscopy but also to closely
watch the pressure measurement on the contralateral radial artery.
If this pressure stays within a range of 40 to 60 mm Hg and the ce-
rebral oxygen saturation in the contralateral hemisphere does not
decrease to a level less than 70% of what it was in the beginning,
this should be correlated with a good clinical outcome.gery c November 2012
